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Description 
DISH WASHER 

Technical Field 

[1] The present invention relates to dshwashers, and more particularly, to a sump 

assembly in a dshwasher for hoMng washing water and supplying the washing water 
to spray nozzles. 

[2] 

Background. Art 

[3] The dshwasher is a home appliance for washing dshes by sprajing high pressure 

washing water to the dishes by using spray nozzles. A related art dshwasher is 
provided with a tub having a washing space therein, a plurality of dsh racks in the tub, 
s|>ray nozzles f6r spraybag w^hing watei; to the dsh.rack9, and a sump assembly for 
holdhg tiie wastiuig water and siqpplying the washing water to,th6 spray nozzle: . 

[4] Upon putting the dshwasher Into operation, clean external washing water is lielS in 

the sump assembly, and Oie.sump assembly supplies the washing water to the spray 
nozzles. Then, the spray nozzles spray high pressure washing water to the dshes on 
the dsh racks in the tub, for washing the dshes. 

[5] As described before, the related art dshwasher cleans the dshes by spraying the 

high pressure washing water to the dshes. Hbwever, this is not adequate for removal 
of sticky food from the dshes, perfecfly. 

[6] 

Disclosure of Invention 
Technical Problem 

[7] An object of the present invention is to provide a sump assembly in a dshwasher, 

which can wash dshes with hot water for perfect removal of sticky food frorn the 
dishes. 

[8] Another object of the present invention is to provide a sump assembly in a 

dishwasher, which can supply washing water heated by a heater to spmy arms without 
a heat loss. 

[9] Another object of the present invention is to provide a sump assembly in a 

dshwasher, which has a structure which enables easy mounting/dsmounting of a 
heater on/off the sump housing for heating washing water. 

[10] Another object of the present invention is to provide a sump assembly in a 

dshwasher, which has a structure which enables an effective prevention of leakage of 
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water from between a connection portion of the heater and the sump housing. 

[11] 

Technical Solution 

[12] The objects of flie present invention can be achieved by providing a dishwasher 

induing a sump housing for holding washing water, a heater assembly fastened to an 
inside of the sump housing for heating the washing water, and a pump fastened to Ae 
sump housing for pumping washing water heated by the heater assembly. 

[13] The heater assembly is detachable from the sump housing from an outside of the 
sump housing. 

[14] The heater assembly may be provided to a bottom of the sump housing. The sump 
housing includes a recess in a bottom for holdng the washing water, and the heater 
assembly may be provided to the recess. 

[151 The pump includes an impeller in the sump.housing above.the.heater.. assembly for 

pumping heated washing water. The ptimp may further'include a itiptof under Ihe sump 
housing, and. a shaft passed through a bottom of the sump housing for transmission of 
driving force from the motor to the impeller. The heater assembly does not mterfere 
widi the shaft when the heater assembly is separated from the sump housing. 

[16] The sump assembly frirther includes a fsposer rotatably mounted in the sump 
housing between the impeller and the bottom of the sump housing for smashing soil 
contamed in the washing water. The impeller and the disposer may be driven by the 
same motor. The heater assembly may surround the disposer. The heater assembly 
does not interfere with the disposer when the heater assembly is sepaiiated from the 
sump housing. 

[17] The sump housing may include an opening in a side for pass through of the heat 
assembly. The heater assembly does not interfere with components in the sump 
housing when the heater assembly is placed in/taken out of the sump housing through 
the opening. 

[18] The heater assembly may include a heater passed through the opening for heating 
die washing water, and a packing in the opening for sealing the opening, and the heater 
is passed therethrough. 

[19] The heater assembly may further include a clamp fastened to the sump housing for 
holdng the heater. The heater slides into the clamp or away from the clamp when the 
heater assembly is inserted into the sump housing or drawn out of the sump housing 
through the opening. 

[20] The heater assembly may frirdier includes a pressing mechanism for sealing the 
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opening perfectly by pressing down, to deform the packing. The pressing mechanism 
expands a side of the packing for preventing the packing from escaping from the 
opening. The pressing mechanism can be fastened, or released from an outside of the 
sump housing. 

[21] In the meantime, in another aspect of the present invention, a (ishwasher includes 
a tub for placing dshes flierein, a sump housing for hoMng washing water, a heater 
assembly fastened to an mside of the sump housing for heating the washing water, a 
pump fastened to the sump housing for pumping washing water heated by the heater 
assembly, and at least one spray nozzle. 

[22] 

Advantageous Effects 

[23] The spray of the hot washing water to the dishes permits to remove sticky food 
from the dishes completely." * 

[24]. The heater ^sembly mounted to the sump housing by means of special holdng 
mechanism and the pressing mechanism permite easy mounting/dismounting of the 
heater assembly to/from the sump assembly from an outside of the sump assembly, and 
perfect prevention of water leakage from a connection portion between the sump 
housing and the heater assembly. 

[25] 

Brief Description of the Drawings 

[26] The accompanjing drawings, which are included to provMe a further understancHng 
of the mvention, illustrate embocSment(s) of the invention and together with the de- 
scription serve to explain the principle of the invention. In the drawings; 

[27] FIG. 1 illustrates a diagram of a dshwasher in accordance with a preferred 
embodment of the present invention; 

[28] FIG. 2 illustrates an exploded perspective view of the sump assembly in 

accordance with a preferred embodiment of the present invention; 

[29] FIG. 3 illustrates an exploded perspective view showing a heater being mounted to 
a sump housing in the sump assembly in FIG. 2; 

[30] FIG. 4 illustrates a partial section showing a holdmg mechanism before a pressing 
mechanism presses a packing in flie heater assembly in FIG. 3; 

[31] FIG. 5 illustrates a partial section showing a holcSng mechanism after a pressing 
mechanism presses a packing in tiie heater assembly in FIG. 3; and 

[32] HG. 6 illustrates a section showing one end of a heater clamped to a sump housing 
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[33] 

Best Mode for Carrying Out the Invention 

[34] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanjing drawings. Wherever 
possible, fee same names and reference numbers will be used throughout the drawings 
to refer to the same or like parts, and repetitive description of which will be omitted. 

[35] Referring to FIG. 1 , in the case 10 which forms an exterior of the cfishwasher, there 
is a tab 20 provided thereto. At one side of the case 10, there is a door 15 for opening/ 
closmg the tub 20, In the tub 20, there is a washing chamber 25 for holdng dishes, in 
which at least one rack is provided. As shown in FIG. 1, for an example, the rack 
includes an.upper rack 31 provided to an upper portion of the washing chamber 25, 
and a lower rack 35 provided to a k)wer portion of the wasWng chamber 

[36J Moreover, in the washing chamber 25, there is at least one spray arm provided: . 
adjacent to the spray arm. For an example, as shown in HG. 1 , the spray arm mcludes 
an upper arm 41 under the upper rack 31, and a lower arm 45 under the lower rack 35. 
Both the upper arm 41 and the lower arm 45 are rotatable, and each has at least one 
spray nozzle 43 for sprajing washing water. 

[37] In the case 10, for an example, under the tub 20, there is a sump assembly 50 for 
suppljing washing water to the upper arm 41 and the lower arm 45. The sump 
assembly 50 is coimected to the upper arm 41 with a first connection pipe 61 , and to 
the lower arm 45 with a second connection pipe 65. The sump assembly 50 is supplied 
with washing water from an outside of the dshwasher, holds the washing water 
therein, and supplies the washing water to the upper arm 41 and the lower arm 45 
through the first connection pipe 61 and the second connection pipe 65, selectively or 
at the same time. FIG. 2 illustrates a structure of the sump assembly 50 in detail, 
referring to which the sump assembly will be described in more detail. 

[38] Referring to FIG. 2, the sump assembly 50 includes a sump housing 100 for 

holdng washing water, a heater assembly 200 for heatmg the washing water, a drain 
pump 400 for dscharging the washing water to an outside of the dishwasher, a water 
supply pump 300 for pumping up the washing water from the sump housing 100, a 
water guide assembly 500 for suppljing pumped washing water to the upper arm 41 
and the lower arm 45, and a cover 60 for covering flie sump housing 100, and filtering 
the washing water. 

[39] At a bottom center of the sump housing 100, there is a recess 1 10 for holding the 
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washing water, and at one side of the recess 1 10, there is a water supply hole 120 for 
connection of the water supply pipe 70 thereto. In the sump housing 100 adjacent to 
the recess 110, fliere is a drain chamber 140 provided thereto; The drain chamber 140 
has a hole (not shown) in one side in communication with the recess 1 10, and an open 
top in conmiunication with a soil chamber 515 in the water guide assembly 500. 
[40] Hie drain pump 400 is mounted to a side of the sump housing 100. The drain pump 
400 is in communication with the drain chamber 140 for dscharging washing water 
from the recess 110, the drain chamber 140, and the soil chamber 515 to an outside of 
the dshwasher. The drain pump 400 includes an impeller housing 420, a motor 410, 
and an impeller 430. 

[41] Referring to FIG. 2, the impeller housing 420 is mounted to a side of the sump 

housing 100, and in communication with the drain chamber 140. The impeller housing 
420.may be.formed as one bo^. with th? sump housing 100. The impeller housing 420 
has a nipple 425 projected from' a side for coimiscting a drain hdse 80 fliereto. 

[42] The motor 410 having a shaft for mounting the impeller 430 thereto is "mounted to 
die impeUer housing 420 such that'the mpeUer '4 JO is placed 
420. According to this, upon putting the drain pump 400 into operation, the washing 
water held in the recess 1 10, the drain chamber 140, and the soil chamber 515 is 
discharged to an outside of the dshwasher through the drain chamber 140, the drain 
pump 400, and the drain hose 80. 

[43] The w^ter supply pump 300 pumps the washing water from above the heat 

assembly 200 so that the washing water heated by the heater assembly 200 is supplied 
to the spray arms. A structure of the water supply pump 300, having the motor 310, the 
impeller 320, and the impeller housing, will be described in more detail. 

[44] Referring to FIG. 2, the motor 310 is mounted to an underside of the sump housing 

100, and the motor 310 is mounted such that the shaft 31 1 of the motor 310 is passed 
through a hole 130 in a bottom of the recess 110. As shown in FIG. 2, there is a 
disposer 150 having a pluraUty of blades fixed to the shaft 311 passed through the 
bottom of the sump housing 100. The dsposer rotates when the motor 310 is in 
operation, to smash soil contamed in the washing water held in the recess 110. 

[45] The shaft 31 1 also has the impeller 320 fixed thca:eto. As shown in FIG. 2, the 
impeller 320 is mounted over the heater assembly 200 for pumping washmg water 
heated by the heater assembly 200 as the impeller 320 rotates. The impeller 320 will be 
described in more detail. 
[46] The impeller 320 has a structure in which washing water is drawn in an axial 
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direction, and dscharges the washing water in a raial direction. For this, the impeller 
320 includes an upper plate 321 and a lower plate 323 spaced jfrom each other, and a 
plurality of curved blades 325 between the upper plate 321 and the lower plate 323. 

[47] The upper plate 321 has no opening, and the lower plate 323 has an inlet (not 

shown) at a center for receiving the washing water. The upper plate 321 has a hub (not 
shown) at a center for placing the shaft 311 at a lower end of the hub. Between 
adjacent blades 325 of the pluraKty of curved blades 325 between the upper plate 321 
and the lower plate 323, there are oudets 327 for dscharging the washing water 
mtrcxiiced to the impeller 320 through the inlet 

[48] The impeller housing surrounds the impeller 320, and guides washing water moved 

by the impeller 320. The impeller housing is formed as one boi/ with the water guide 
assembly 500, rather than formed as an. independent boc^^. The water guide assembly 
$00 includes a Ipwer piece^^lO and an upper piece 550, a.portipn of an Assembly .of 
which forins the impellet housing. The mpdiefhoUsing vail be described iii more 
detail. 

[49] Refening to FIG. 2'. at an upper surface of the lower piece 510 of the water guide 
assembly 500, there are an inlet 335 for receiving water from the recess 1 10 in die 
sump housing 100, a recessed lower seat 331 for receiving a lower portion of the 
impeller 320, and a lower flow passage 337 for guiSng the water pumped by the 
hnpeller 320. The recessed lower seat 331 surrounds the inlet 335 which is in com- 
munication with an inlet (not shown) to the impeUer 320 in the recessed lower seat 
331. The lower flow passage 337 surrounds the recessed lower seat 331. 
[50] At an underside surface of the upper piece 550 of the water guide assembly 500, 

there are a recessed upper seat 333 opposite to the recessed lower seat 331, for 
receiving an upper portion of the impeller 320, an upper flow passage 334 opposite to 
the lower flow passage 337 for guictng water pumped by the impeller 320, and an 
outlet 551 for guicfing water from the upper flow passage 334 to an upper surface of 
the upper piece 550. The upper flow passage 334 surrounds the recessed upper seat 
333, and the outlet 551 is at an end of the upper flow passage 334. 
[51] Upon putting the motor into operation, flie impeller 320 rotates in a space defined 
with the recessed lower seat 331 and the recessed upper seat 333. Then, the washing 
water is mtrodbced to the impeller 320 from the recess 1 10 in the sump housing 100 
through the inlet 335, and the impeller discharges the washing water in a radial 
drection. The washing water from the impeller 320 moves along a flow passage 
defined by the lower flow passage 337 and the upper flow passage 334, and, finally, is 
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guMed to an upper surface of the upper piece 550 of the water guide assembly 500 
ftirough flie outlet 551. A portion of the washing water introdhced to the upper surface 
of the upper piece 550 is guided to the upper arm 41 and the lower am 45 by the water 
guide assembly 500, selectively, or at the same time. The water guide assembly 500 
•will be described in detail. ■ 
[52] As described before, the water guide assembly 500 mcludes the upper piece 550 
and the lower piece 510. The upper piece 550 has a valve receiving portion 553 in 
communication with the ouflet 551. The valve receiving portion 550 is connected to a 
first guide flow passage 557 for supplyng the washing water to the lower arm 45, and 
a second guide flow passage 555 for guidmg the washing water to the upper aim 41. 
The first guide flow passage 557 extends from the valve receiving portion 553 at the 
upper surface of the upper piece 550 to the center of the upper piece 550, and the 
second guide flow passage 555 extends from the valve receiying portion 553 atOie . . 
upper s.urfa:ce of the upper piece .550 to an edge of ±e upper piece 550. ■ 
153] * The vdve receiving portion 553 is'provided 

• apordonofwadiingwater from the outlet 551 to the first guide flow passage 557 or to 
the second guide flow passage 555. selectively, or at flie same time. At a side of fee 
' diverting valve 810, there is a rib 881 for closing a plurality of fl6w passages which 
make the ouflet 551 and the first guide flow passage 557 and the second guide flow 
passage 555 in communication, and the first guide flow passage 557 and the second 
guide flow passage 555, selectively. 
[54] Referring to FIG. 2, the diverting valve 810 is mounted on the sump housing 100 
positioned at the valve receiving portion 553 when the water guide assembly 500 is 
mounted on the sump housing 100. For this, the lower piece 510 has a hole 517 in cor- 
respondence to the valve receiving portion 553, through which the diverting valve 810 
is passed. 

[55] Under the sump housmg 100, there is a driving mechanism for operating the 

averting valve 810. As shown in FIG. 2, the driving mechanism includes a crank 820 
• connected to the diverting valve 810, a linkage 830 connected to the crank 820, and a 
power source connected to the linkage 810, such as a step motor (not shown). The 
linkage 830 reciprocates on a straight line by the step motor, and the crank 820 
converts the linear reciprocation of the linkage 830 to rotating motion of the dverting 
valve 810. 

[56] According to tiiis, when the dishwasher washes or rinses the dishes, the dverting 

valve 810 rotates in regular/reverse direction by the driving mechanism, such that die 



wo 2006/031060 



PCT/KR2005/003035 



8 



rib 811 blocks the first guHe flow passage 557 or the second guHe flow passage 555, 
selectively. AcconSng to this, the washing water pumped by the water supply pump 
300 is suppBed to the first guide flow passage 557 and/or the second guide flow 
passage 555 by the diverting valve 810, and. therelBrom, to the lower arm 45. and/or the 
• upper arm 41, selectively or at the same time. 
[57] In the meantime, rest of the washing water, pumped by the water supply pump 300, 
and guided to the upper surface of the upper piece 550 of the water guide assembly 
500, is used in measuring a degree of contamination of the washing water, returned to 
the sump housing 100 after filtered, and held in the recess 110, which wiU be described 
in more detail. 

[581 At the upper surface of the upper piece 550, there is a bypass 556 in com- 

munication with the outlet 551. In the midile of die bypass 556, there is a sensor 
receiving portion 559. In the senspr receiving portion 559, th^e is a sensor .assembly 
700 provided fliereto;W measuring a degree of contamination pf the washing Water 
pumped by flie water supply pump 300'and introdiced to the bypass '556. 

[59] ' • Referruig to FIG. 2, the sensor assembly 700 is mounted to the sump housing 100, 
positioned at the sensor receiving portion 559 when the wat^ guide assembly 500 is 
mounted to the sump housing 100. For this, the lower piece 510 has a hole 519 in cor- 
respondence to the sensor receiving portion 559, haying ttie sensor assembly 700 



[60] Referring to FIG. 2, at a center of the sensor assembly 700, tiiere is a channel 710 

in communication witii tiie bypass 556. Accordingly, tiie washing water introciiced to 

die bypass 556 passes through the channel 710. In the sensor assembly 700, tiiere are a 

light emission portion (not shown), and a light receiving portion (not shown) arranged 

to face each oflier witii tiie channel inbetween. Therefore, a light from the light 

emission portion passes ttirough die washing water flowmg through tiie channel 710, 

and reaches to tiie light receiving portion. According to fliis, die sensor assembly 700 

measures die degree of contamination witii reference to an intensity of tiie light tiie 

light receiving portion is received. 
[61] The degree of contamination of die washing water measured by die sensor 

assembly 700 is used as a base for determining a washing time period, a number of 
times of washmg, a rinsing time period, a number of times of rinsing, and so on. For an 
example, if an intensity of die light reached to die light receiving portion is very weak, 
it implies tiiat tiie washing water is contaminated very much, when tiie dshwasher 
changes die washing water, or increases die number of times of washing or rinsing by 
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at least one time. 

[62] In flie meantime, the washing water passed through the sensor assembly 700 
reaches to a first drain 554 at an end of the bypass 556. The first drain 554 is 
connected to the second drain 513 provided to the lower piece 510, which extends 
from the lower piece 5 10 to the drain chamber 140 in the sump housing 100. 
Therefore, rest of the washing water, pumped by the water supply pump 300, and 
intxodhced to the upper surface of the upper piece 550, is introduced to the drain 
chamber 140 thorough the bypass 556, the sensor assembly 700, and the first, and 
second drains 554, and 513. 
[63] The washing water is not dscharged from the drain chamber 140 to an outsae of 

the dishwasher through the drain hose 80 when the drain pump 400 is not in operation. 
Snc? the drain chamber 140 has a check valve (not shown) for opening/closing the . 
hole (not shown) in the drain chamb.er 140i wKch inakes th^ drain chainber. 140 and 
the reces$ 110 ifi conmiunication, the washing water is not intrpdiced to theTecess 1 10 
firom the drain chambdr 14(), .to0. 
[64] • Accordingly; the washing water introduced to the* drain chamber 14(j rises along a 
third drain 511 which makes the drain chamber 140 and the soil chamber 515 in the 
lower piece 510, and, therefrom, is introduced to the soil chamber 515. In this instance, 
heavy soil in the washing water introduced to the drain chamber 140 deposits on a 
bottom of the drain chamber 140 by gravity, while only light soil and washing water is 
introduced to the soil chamber 515. Thus, the drain chamber 140 serves to deposit soil, 
resulting to filter the washing water. 
[65] Referring to FIG. 2, the soil chamber 5 1 5 is formed at the lower piece 5 10 to 

surround the impeller housing of the water supply pump 300. The soil' chamber 515 
receives and holds the washing water pumped by the water supply pump 300, and 
passed through the drain chamber 140. If the washing water keeps flowing into the soil 
chamber 5 15, a water level of the soil chamber 515 rises, until the washing water 
overflows from the soil chamber 515, finally. 
[66] In the meantime, the cover 600 covers the water guide assembly 500 and the sump 
housing 100. The cover 600 is, for an example, circular, and, as shown in FIG. 2, has a 
plurality of openings at a center portion, to each of which a mesh form of filter 610 is 
provided. The openings and the filters 610 are over the soil chamber 515. Accordngly. 
die washing water overflowed fi-om the soil chamber 515 passes through, and filtered 
at the filters 610, and drt which does not pass through the filter deposits in the soil 
chamber 515. 
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[67] The cover 600 has a plurality of apertures 620 in a periphery. The apertures guide 
the washing water washed the dshes in the tub 20 of the dshwasher, and fallen 
d)wnwarcl, and the washing water overflowed from the soil chamber 515, and passed 
through the filters 610 to the sump housing 100. The washing water guMed to the 
sump housing 100 is held in the recess 110 at the center ofihe sump housing 100, • 



[68] Referring to FIG. 2, on the upper surface of the cover 600, there are a first nipple 
640 at a center of the cover 600, and a second nipple 630 at an edge of the cover 600. 
The first nipple 640 is in communication with the first guide flow passage 500 of the 
water guide assembly 500, and the second nipple 630 is in communication with the 
second guide flow passage 555 of the water guide assembly 500. The first nipple 640 
is connected to the second connection pipe 65 connected to the lower arpi 45, and the 
.second nipple 630 is connected tp the first connqction pipe 61 connected to the upper 
arm 41. According to this; the wasWng >yater introduced to the first guide flow passage 
557 is supplied to the lower arm 45 ttiroiigh flie first nipple 640 and the second 
connection pipe 65, and the washing water introduced to flie second ginde flow 
passage 555 is supplied to the lower arm 45 through the second nipple 630, and the 
first connection pipe 61 . 

[69] In the meantime, the dishwasher of the present invention can remove sticky food 
from flie dishes completely by using hot washing water. For this, in the sump housing 
100, there is a heater assembly .200 for heating the washing water in the recess 110. 
The heater assembly 200 is mounted to die recess 110 such that the heater assembly 
200 can be raounted/cismounted on/off the sump housing 100 from an outside of die 
sump housing 100. The heater assembly 200 will be described in detail with reference 
to FIGS. 2 to 5. 

[70] The heater assembly 200 is mounted on a bottom of tiie sump housing 100, for an 
example, a bottom of the recess 1 10. As shown in FIG. 3, in a side of the sump 
housing 100, there is an opening 160, and die heater assembly 200 is mounted to pass 
through die opening 160. The heater assembly incluies a heater 210 for heating the 
washing water, and a holding mechanism for detachably fastening the heater 210 to the 
sump housing 100 from an outside of die sump housmg 100. 

[71] The heater 210 includes a heat generating portion 21 1 positioned in die sump 

assembly 50, more specifically, in the recess 1 10 for heating die washing water, and a 
terminal 215 connected to the heat generating portion 211. The heat generating portion 
21 1 is bent many times for covering a large area of die recess 1 10, and the terminal 
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215 is passed through the opening 160, and projected to an outside of the sump 
housing 100. 

[72] Even though the heat generating portion 21 1 of the heater 210 is bent many times, 
the heater assembly 200 does not interfere with components in the sump housing 100 
when the heater assembly 200 is placed in/taken out of the sump housing 100 through 
the opening 160. That is, as described before, though the shaft 31 1 of the water supply 
pump 300 passes through the inside of the sump housing 100, since the heat generating 
portion 21 1 is bent to suiround the shaft 31 1 and the dsposer 150 in a U shape, the 
heater assembly 200 do not interfere with the shaft 31 1 and the disposer 150 when the 
heater assembly 200 is taken out of the sump housing 100. 
[73] The heater 210 has one side fastened to the sump housing 100 with the holdng 

mechanism, which will be described in more detail. The opening 160 has a packing 
220 placed therein, and the tenninal 215 of the hpater 210 is momited to pass through 
the packing 220 through holes 221. Thq packing seals the Opening 160, for preventing 
the.washing water from" leaking through the opening 160. Only wifli such a basic 
structure, th^ heater 210 can be mounted in the sump housing securely, and moreover,- 
can be separated from the sump assembly 50 by pulling the heater assembly 200 from 
an outside of the stmip housing 100. 
[74] Hbwever, the present invention further provides a pressing mechanism for 

enhancing a sealing capability of the packing 220, and making the heater 210 to be 
fastened more securely. By pressing, and deforming the packing 220 provided to the 
opening 160, the pressing mechanism prevents the washing water from leaking 
through the opening, perfectly. In aiition to this, the pressing mechanism prevents the 
packing 220 from falling off the openmg 160 when the heater assembly 200 is 
mounted to the sump housing 100, fully. 
[75] The pressing mechanism mcludes a &st member 230 and a second member 240 
airanged opposite to each other with the packing 220 in between, and third members 
connected to the first member 230 and the second member 240 respectively for 
varying a distance therebetween as the third members fastened, or loosened, to press or 
release the pressmg to the packing 220. 
[76] The first member 230 is positioned in the sump housing 100, connected to the 

heater 210, and in contact with one surface of the packing 220. The first member 230 
has a size identical to or smaller than the opening 160, substantially. The packing 220 
also has a size which can be inserted in the opening 160. Therefore, an assembly of the 
heater 210, the first member 230, and the packing 220 can be inserted into the recess 
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1 10 of the sump housing 100 through the opening 160 from an outside of the sump 
housing 100. 

[77] The second member 240 is positioned on an outside of the sump housing 100, has 
an edge held at an outside surface of the sump housmg 100, and is in contact with the 
other surface of the pacldng 220. The second member 240 has a size greater than the 
openmg 160. and covers the opening 160. Accordingly, when the heater assembly 200 
is mounted to the sump housing 100 fully, the second member 240 prevents the heater 
assembly 200 from moving mto the sump housing 100 through the opening 160. 

[78] Referring to FIGS. 4 and 5, in an outside surface of the sump housing 100, there is 
a recessed seat 165 for receiving the edge of the second member 240. Therefore, when 
the heater assembly 200 is mounted to the sump housing 100, a surface of the second 
member 240 is not projected beyond the outside surface of the sump housing^ 100. 
. [73] • : The third member can be;fastene4.or.release^^ ■ 
housing 100, andmcliries,fpranexampleyab(?^^ 

extended from the first member 230, passes through' the packing 220 and.the second 
member 240 through the hole 225 in'the paddng 220, and the hole 245 in the second 
member 240 respectively, and projected to the outside of the sump housmg 100. The 
nut 260 is fastened to the bolt 250 from the outside of the sump housing 100. 
Theiefoie, when the nut 260 is fastening from the outside of the sump housing 100, the 
first member 230 is coming closer to the second member 240, to press the packing 
220. Opposite to this, when the nut 260 is releasing from the outside of the sump 
housing 100, the first member 230 is moving away from the second member 240, to 
release the packing 220. 
[80] Referring to FIG. 4, in order to mount the heater assembly 200, an assembly of the 
heater 210, and the first member 230 is placed in the sump housing 100 through the 
opening 160. Then, the packing 220 is placed in the opening 160. Then, the terminal 
215 of the heater 210, and the bolt 250 of the third member pass through the packing 
220, and exposed to an outside of the sump housmg 100. Once the packing 220 is 
placed in the opening 160, the nut 260 is fastened to the bolt 250 as shown in HG*. 4. 
[81] Referring to HG. 4, the heater assembly 200 is not fastened to the sump housing 
100 fully unless the pressing mechanism presses the packing 220. That is, since the 
packing 220 and the first member 230 have sizes identical or smaller than the opening 
160 substantially, if the heater assembly 200 is pulled to an outside of the sump 
housing 100, the heater assembly 200 is separated from the sump assembly 50. 
[82] Hbwever, referring to FIG. 5. if the nut 260 is fastened, the packing 220 is pressed 
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by the first member 230 and the second member 240, to expand a side of the packing 
220 accordngly . Because the packing has a thickness greater than a depth of the 
opening 160, a sije portion of ttie packing 220 not in contact with an inside surface of 
the opening 160 expands in a lateral direction as shown in FIG. 5. The portion of the 
• packing 220 pressed by the pressing mechanism and expanded in the lateral direction 
thus is held at an inside surface of the sump housing 100, thereby preventing the heater 
assembly 200 from moving to the outside of the sump housing 100 through the 
opening 160. 

[83] As described, once the third member is fastened, the heater assembly 200 is 

fastened to the sump housing 100 securely, and once the third member is released, the 
heater assembly 200 can be separated from the sump housing 100 easily from the 
outsae of the sump housing 100, Therefore, when the heater assembly 200 is out of 
. order, or repUcement of ^e heater 2iOis required, an easy replacement of the. Meat^ 
assembly 200 can be made, without disassembling the suinp assembly 50. 

[84] ' In the meantime, as shown in FIGS. 3 and 6, while the one end of the heater 210 is 
fastened to the sump housing 100 by the pressmg mechanism, the other end of the 
heater 210 is clamped with a clamp 290 on a bottom of the sump housing 100. The 
clamp 290 is secured to the bottom of the recess 1 10, for holding the heat generating 
portion211 to prevent the heat generating portion 211 from shaking by the circulation 
of the washing water. 

[85] The clamp 290 has one or more than one curved portion 295 for tight hpldng the 

heat generating portion 21 1 of tiie heater 210. In more detail, the curved portion 295 
includes opposite one pair connected wifli a connection portion 291 . As shown in FIG. 
6, the connection portion 291 is fastened to the recess 110 with a fastening member, 
such as a screw 299. 

[86] The one pair of curved portions 295 holds die heat generating portion 21 1 . When 
the heater assembly 200 is inserted into the sump housing 100 through the opening 
160, flie heat generating portion 21 1 sMes into the curved portions 295 of the clamp 
290. Opposite to this, if the heater assembly 200 is drawn out of flie sump housing 100 
through the opening 160, the heat generating portion slides away from the curved 
portions 295. Thus, though the clamp 290 holds the other end of the heater 210, the 
clamp 290 dDCS not unpede movement of the heater 210 when tiie heater assembly 200 
is mounted/dsmounted to/from the sump housing 100. Accordtag to ±is, the heater 
assembly 200 can be mounted/dsmounted to/from die sump housing 100 from tiie 
outside of the sump housing 100. 
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[87] The operation of the sump assembly 50 of the present invention will be described. 
When the dishwasher starts a process of washing or rinsing the dishes, clean washing 
water is supplied to the recess llOof the sump housing 100 through the water supply 
hole 120 connected to the water supply pipe 70. where the washing water is heated by 
. theheatBr210.Uponcompletionofwatersupplyiihemotor310ofthewatersupply 

pump 300 is operated to pump up the washing water fiom the recess 110 by the 

impeller 320. 

[88] A portion of the washing water pumped thus is introdiced to the valve receiving 
portion 553 through the outlet 551, and therefrom is guided to the first guide flow 
passage 557, or the second guMe flow passage 555 by the diverting valve 810. The 
washing water guided to the first guide flow passage 557 is supplied to the lower arm 
45. and the washing water guided to the second guide flow passage 555 is suppUed to. 
the upper arm 41 . The washing water supplied tp the lower aim45 wa^ps dishes on; 
the lowertack.35,.and tile washing water suippUe4 to.the uppar arm 41 washes dishes', 
on the upper rack 31. 

[89] ' ThewashingwatttWashedthedshesinlhetub20.aadsoilfromthedi^^^^ 
down. nien. tiie soil and the washing water is inttoduced lo an inside of the sump 
housing 100 tiirough the apertures 620 in tiie periphery of flie Cover 600 again, and 
held in the recess 1 10. again. As described before, the washing water returned to the 
recess 110 contains much dkt. The dirt is smashed by the disposer 150 between the 
impeller 320 and the bottom of the recess 1 10 of the sump housing 100. The dirt 
smashed thus is pumped by the pump together with the washing water. 
[90] In die meantime, rest of the washing water pumped by the impeller 320 is 

introduced tb the bypass 556. The washing water introdiced to the bypass 556 passes 
through die channel 710 of the sensor assembly 700, and, as described before, the 
degree of contamination of tiie washing water passing tiirough flie channel 710 is se 
used accurately by flie sensor assembly 700. According td fliis, time periods and times 
of washing and rinsing and tiie like can be adjusted wifli reference to flie degree of 
contamination of flie washing water sensed by tiie sensor Assembly 700. 
[91] The washmg water passed tiirough tiie channel 710 of flie sensor assembly 700 is 
introdiced to ttie drm chamber 140 tiirough die first drain 554 and flie second drain 
513. In fliis instance, since flie drain pump 400 is not operated, tiie washing water is 
not discharged to tiie outside of flie dishwasher, but is introdiced to flie soil chamber 
515 flirough flie fliird drain 51 1. In fliis instance, large particles of die soil contained in 
flie washing water introduced to flie drain chamber 140 deposit in flie drain chamber 
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140, to introtiice only light particles of soil to the soil chamber 515 after rising along 
the third drain 511. 

[92] The washing water and sofl introdhced to the soil chamber 515 is held in the soil 
chamber 515. As time passes by, a water level of the soil chamber 515 rises, until the 
• washing water overflows the sdl chamber 515. The washing water overflowed thus • 
passes flirough tiie filter 610, and is introduced to the sump housing 100 through the 
apertures 620 in the sump housing 100. However, the soil intrcxbced to the soil 
chamber 515 can not pass through the filter 610, the soil remains and is accumulated in 
the soU chamber 515. 

[93] As described before, a portion of the pumped washing water passes the bypass 556, 

cleaned by the soU chamber 515 and the filter 610, and supplied to the sump housing 

100. again. Though it appears that the soil chamber 515 and ttie filter 610 filter a smaH 

amount of. washing water, the soil chamber.5J5 andtbe ffltdr 610 have a.good w^g 

capability because the soil chamber 515 andthe filter 610 fiter the.jwashinj! Water • ; . • 

throughout the washing or iinsing process. 
[94] ■ In the mwmtime, if the washmg or rinsiiig process is fimshed, or the washing water 

is contaminated heavily, the drain pump 400 is operated. Then, the washing water, and 
the soil is discharged from tiie soil chamber 515. the drain chamber 140, and the recess 
1 10 of the sump housing 100 to the outside of the dshwasher through the drain hose 
80 by the drain pump 400. 
[95] It will be apparent to those skiUed in the art that various modifications and 
• variations can be made in die present invention without departing from the spirit or 
scope of the invention. Thus, it is intended that the present invention cover flie moi- 
fications and variations of this invention provided tiiey come witiiin die scope of the 
appended clauns and their equivalents. 



[96] 
[97] 
[98] 



Industrial ApplicabiKty 

The spray of the hot washing water to the dishes permits to remove sticky food 
from the (fishes completely. 

The heater assembly mounted to iht sump housing by means of special holdmg 
mechanism and the pressing mechanism permits easy mounting/dismounting of flie 
heater assembly to/from the sump assembly from an outside of die sump assembly, and 
perfect prevention of water leakage from a connection portion between the sump 
housing and the heater assembly. 
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[2] 
[3] 



Claims 

[1] A (Sshwasher comprising: 

a sump housing for holdng washing water, 

a heater assembly fastened to an inside of the sump housing for heating the 
wasWng water; and 

a pump fastened to the sump housingfor pumping washing water heated by the 
heater assembly. 

nie dshwasher as claimed in claim 1. wherein the pump pumps the wadiing 
water from above die heater assembly. 
The dishwasher as claimed m claim 2, wherein the pump includes; 
an impeller in the sump housmg for pumping the washing water from above the 
healer, assembly, 

a motor under tiiie sump hoiising, arid 

. a shkt passed through a bottom of the sump housing for transriussion of driving 
force from the motor to the impeller. 
[4] ■ The dishwasher as claimed in claim 3. further comprising a disposer rotatably 

mounted in the sump housing between the impeller and the bottom of the sump 
housing for smashing soil amtained in flie washmg water. 

dishwasher as claimed in daim 4. wherm the impeller and the disposer are 
driven by the same motor. 

The dishwasher as claimed in claiin 1. wherein the heater assembly is detachable 
ftom the sump housing from an outside of the sump housing. 
17] The dishwasher as clahned in claim 6, whercm the heater assembly is provided 

to a botlpm of the sump housing. 

The dishwasher as claimed in claim 7, wherein the sump housing has an opening 
in a side for pass through of the heater assembly. 

The dishwasher as claimed in claim 8. wherein the heater assembly is designed 
not to interfere with components in the smnp housing when the heater assembly 
is inserted into the sump housing or drawn out of the sump housing through the 
opening. 

The dishwasher as claimed in claim 9, wherem the heater assembly is designed 
not to interfere with the disposer when the heater assembly is separated from the 
sump housing. 

[11] The dishwasher as claimed in claim 10. wherein the heater assembly includes; 



[5] 
[6] 
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a heater passed through the opening for heating the washing water, and 
a packing inserted in the opening for sealing the opening, and the heater passing 
therethrough. 

The dshwasher as claimed in claim 11, wherein the heater assembly further 
- incMes a clamp fastened to the sump housing for holdng the heater. 
[13] The dshwasher as claimed in claim 1 1, wherein the heater assembly includes a 

pressmg mechanism for pressing down to deform the packmg. to seal the 
opening completely. 

[14] The dshwasher as claimed m claim 6, wherein the pump pumps the washing 

water from above the heat assembly. 
[15] The dshwasher as claimed in claim 14. wherein the pump inclndes; 

an impeller in the sump housing for pumping the washing water from above the 

heater assembly," • 

a niotor under the sump bousing, md 

a shaft passed through a bottom of ifie sump housing for transmission of driving 
force from the motor to the impeller. 

The dshwasher as claimed in claim 15, further comprising a dsposer rotatably 
mounted in the sump housing between the impeller and the bottom of the sump 
housing for smashing soil contained in the washing water. 
[17] A dshwasher comprising: 

a tub for placing dshes therein; 

a sump housing for holdng washing water; 

a heater assembly fastened to an inside of the sump housing for heating die 
washing water; 

■ a pump fastened to the sump housing for pumpmg washmg watrar heated by the 
heater assembly; and 
at least one spray nozzle. 

The dshwasher as claimed in claim 17. wherein the heater assembly is 
detachable from ihe sump housing from an outside of the sump housing. 
The dshwasher as claimed in claim 17, wherein the pump includes a pump for 
pumping the washing water heated by the heater assembly from above the heater 
assembly. 

[20] The dshwasher as claimed in claim 19, wherein the heater assembly is 

detachable from the sump housing from an outside of the sump housing. 
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